Aims. To determine whether level of frailty can predict length of stay, discharge destination, level of participation in physiotherapy, and degree of physical improvement with physiotherapy in older, subacute hospital patients.
Introduction
Frailty has been defined as a clinical syndrome of apparent vulnerability or inability to withstand illness without loss of function. [1] [2] [3] The majority of frailty studies have been conducted on community-dwelling older adults, and commonly investigated dependent variables include risk of hospitalisation or residential care placement. [4] [5] [6] Quantifying frailty and its influence on functional status is important, as it may assist policy makers and program planners, and may help predict patient outcomes. 7, 8 Degree of frailty could also be an indicator of rehabilitation potential, allowing service providers to target those most at risk and to assist in advocacy for additional hospital staff and resources. 3, 9 In a community-dwelling population, level of frailty has been found to predict poor outcomes from surgery, falls, fractures, disability, need for residential care and mortality. 4, 5, [10] [11] [12] Little is known, however, about the impacts of frailty among patients in the subacute hospital setting.
The Edmonton Frail Scale (EFS) is a 17-point scale that was developed as a screen in 2006 and tested for validity and reliability in a sample comprising both inpatients and outpatients. 2 It covers the important domains of mood, cognition and social support. 2 The EFS has been found to have good inter-rater reliability, good construct validity and acceptable internal consistency. 2 Unlike other scales designed for use by geriatricians, the EFS can be used by any health professional, making it more widely applicable than many of the alternative measures. It delivers a wide range of scores (0-17), which is particularly important when investigating an older inpatient population due to the risk of floor effects. High scores on the EFS (indicating higher levels of frailty) predict poor discharge outcomes and post-operative complications in older adults in acute care, 11 but its usefulness as a predictor of outcomes in subacute care has not been evaluated.
The aim of the present study was to investigate the usefulness of the EFS as a measure of frailty for use with aged care inpatients. The researchers hypothesised that high frailty would be associated with longer duration of subacute hospital length of stay (LOS), greater likelihood of discharge to residential care, smaller improvement in mobility between admission and discharge, and poorer attendance at inpatient physiotherapy sessions.
Methods

Ethics approval
Ethics approval was obtained from the Alfred Health Ethics Committee (273/10) and the La Trobe University Faculty of Health Sciences Human Ethics Committee (FHEC10/178).
Participants
Participants were 86 patients admitted consecutively to two subacute aged care wards of a large Melbourne rehabilitation hospital. Recruitment occurred between February and July 2011. Potential participants (or next of kin) provided informed consent before their inclusion in the study, according to the ethical requirements of the project.
A summary of participants' baseline characteristics is presented in Table 1 . Participants were 60 years or older and slightly more than half were women. The majority of participants lived at home before admission, rather than in supported accommodation or residential care. The most common reason for participant hospital admission was fracture (33.7%), followed by presence of a cardiac condition (14.0%). The median number of comorbidities per participant was six, with a maximum of 13.
Most participants provided consent for the project independently and assistance to answer questions was requested by only two participants. The remaining participants were able to answer questions independently, or the research coordinator was able to access the required information from the participant's medical record without assistance from the participant's next of kin.
Potential participants were excluded due to inadequate cognition (Mini Mental State Examination score less than 23) 13 combined with lack of availability of next of kin to provide consent; inability to answer simple questions; admission to the subacute ward for less than 48 h duration; palliation; and culturally and linguistically diverse (CALD) background requiring written material to be translated.
Power
To detect a significant relationship between frailty, rehabilitation and discharge outcomes with medium effect size, a power of 0.80 and an a of 0.05, it was estimated that 85 participants should be recruited. 14 
Procedure
Of 250 potential participants, 164 were not recruited to the study. The most common reasons for exclusion were CALD background (n = 42), incomplete Mini Mental State Examination after 1 week of admission (n = 39) and declining to participate (n = 20). Of the 86 participants recruited, complete data were obtained for 75 participants; three participants died, five were transferred to another facility before discharge and three were unable to complete a component of the EFS.
Patients who consented to participate in the study were assessed on the EFS within 1 week of admission by the research coordinator using a medical record review and participant or next of kin interview. One item on the EFS requires the participant to complete a Timed Up and Go test: this item was completed by the treating therapists as part of routine physical assessment. Treating therapists also completed a record for each participant indicating whether the participant attended physiotherapy for each weekday of admission.
Outcome measures and independent variables
The outcome measures of interest were LOS (days), discharge destination, raw change and rate of change between admission and discharge of Elderly Mobility Scale (EMS) scores (indicators of improvement in mobility), and proportion of physiotherapy sessions attended.
Discharge destination was dichotomised as community or residential care. Participants who were admitted from a residential care facility were excluded from the analysis of the relationship between EFS and discharge destination, given the low probability of them being discharged anywhere but back to residential care.
The EMS is a 20-point mobility scale, 15 chosen as a mobility measure for use in the current study because it has been found to have excellent intra-rater reliability, inter-rater reliability and concurrent validity in an acute hospital setting. 16 The scale has also proved to be more sensitive to change in mobility than the Functional Independence Measure or the Barthel Index in day hospital patients. 17 Unlike some alternative mobility scales, the EMS caters specifically for the older, inpatient population as it includes items that assess a low level of function (e.g. bed mobility). Difference between EMS at admission and discharge was used as the measure of improvement in mobility. Rate of change between admission and discharge was calculated by dividing difference scores by LOS in days. Percentage of sessions attended was converted to a dichotomous variable because as a continuous variable it was substantially negatively skewed and untransformable. Attendance at 75% or more sessions was categorised as satisfactory by the researchers, a figure based on clinical judgement in the absence of precedence in the literature.
Score on the EFS was the primary independent variable of interest. Other independent variables explored in the study included age, gender, EMS score on admission, admission residential status (community or residential care), medical reason for hospital admission, number of comorbid conditions, and ability to complete the Timed Up and Go test on admission. These other independent variables were included because of their potential to confound the relationships between EFS and the outcome measures of interest.
Statistical analyses
Statistical analysis was undertaken using SPSS, Version 17.0.
Prior to investigating the relationships between all variables, normality of each continuous variable was assessed by analysing distribution histograms. Preliminary exploration of data involved testing bivariate relationships between all independent variables, including possible confounding variables, and the outcome measures of interest. Relationships between categorical variables were explored using the Chi-square statistic. Relationships between categorical variables and continuous variables were explored using t-tests, the Kruskal-Wallis test or analysis of variance as appropriate. Relationships between continuous variables were assessed using Spearman's rho. Potential confounding variables that were found to relate to the outcome measures of interest at P < 0.5 were included in subsequent multivariate analyses.
Prior to hypothesis testing, continuous outcome measures that were not normally distributed were first transformed using either a natural log or log base 10. The capacity of the EFS to predict LOS and improvement in the EMS was tested using multivariate linear regression analyses. The capacity of the EFS to predict discharge destination (i.e. discharge to residential care or to the community) and level of participation in rehabilitation was tested using multivariate logistic regression analyses.
Results
Participant outcomes
Median LOS was 19 days (IQR 13-34 days). Forty-seven (54.7%) participants were discharged to residential care rather than to the community. The mean EFS score was 8.65 (s.d. 2.12), the mean EMS rate of change was 0.29 per day (s.d. 0.52), and the median change between admission and discharge EMS scores was 4 points (IQR 1-11 points) . Sixty-five (75.6%) participants attended at least 75% of possible physiotherapy sessions.
Relationships between frailty and other measures
Frailty was not significantly related to LOS in bivariate analysis (rho = -0.13, P = 0.24), nor did it predict LOS in multivariate regression analysis (Table 2) .
Frailty did not significantly increase the risk of discharge to residential care for this cohort. The mean EFS score for those participants discharged to the community was 8.95 (s.d. 1.99), whereas the mean EFS score for those participants admitted from the community but discharged to residential care was 8.31 (s.d. 2.25); the difference was not significant (t = -1.32, P = 0.19).
Frailty was not significantly related to degree of physical improvement (i.e. change in EMS score) with physiotherapy (rho = 0.06, P = 0.61), nor did it predict degree of physical improvement when possible confounding variables were taken into account (Table 3 ). In addition, frailty was not significantly related to rate of change in the physical outcome measure (r = 0.00, P = 0.98), and rate of change in EMS scores was not explored further.
Contrary to the hypothesis, the proportion of physiotherapy sessions attended was most likely to be satisfactory when level of frailty was high rather than low (Table 4) . Participants who attended a satisfactory proportion of physiotherapy sessions tended to have higher EFS scores than those who attended fewer sessions (mean EFS score 8.86 (s.d. 2.16) versus 7.95 (s.d. 1.84): t = -1.83, P = 0.08).
Discussion
The purpose of the analysis was to explore the usefulness of a frailty screen for older people in inpatient subacute care. Contrary to the investigators' hypotheses, none of the major outcomes À LOS, discharge designation or either raw change or rate of change in mobility -were associated with the measure of frailty. Further, patients who attended a satisfactory percentage of physiotherapy Frailty and discharge outcomes Australian Health Reviewsessions had higher levels rather than lower levels of frailty, as measured by the EFS, than those who did not. However, the usefulness of a measure of frailty in subacute settings warrants further investigation because both the measure of frailty used and hospital processes experienced by participants may have impacted significantly on the findings obtained.
EFS may not be an effective measure of frailty in this setting
The EFS may not have adequately captured the level of frailty for this inpatient cohort. The range of frailty scores obtained in the current study was restricted (the highest score being 13 out of a possible 17, where high scores indicate greater frailty). Similar findings were seen in a study of 125 elderly people (mean age of 77 years) who were awaiting surgery, whose highest EFS score was 11. 11 It is surprising that maximum EFS scores were relatively low for both of these cohorts, given that the patient groups investigated would usually be considered as considerably frailer than the older population in general.
The EFS may be more appropriately applied to a communitydwelling population than to older people in subacute care. Two items require participants to recall their pre-admission status rather than their status at the time of questioning. For some participants, the reason for their hospital admission (e.g. stroke) had greatly altered their function and level of vulnerability, making an accurate response to this item challenging.
The EFS is not easy to use in a cohort with a high prevalence of moderate to severe cognitive impairment, such as subacute aged care. Some items on the EFS can only be answered by the participant, not by a proxy (e.g. In general, how would you describe your health?). Current literature suggests that cognition is likely to have some impact on level of frailty. 4, 5, 18 Future studies in this area should ensure that people with cognitive impairment are included by utilising scales appropriate to this patient group.
Measurement was impacted by hospital decision making and process
Therapist clinical reasoning, not patient capacity or compliance, may have the most bearing on patient attendance at therapy. In the present study, failure to attend rehabilitation sessions was generally not related to medical reasons or because the participant declined to participate. Rather, participants more frequently did not receive therapy because they were a low priority for physiotherapy on that particular day or because of staffing constraints (e.g. the physiotherapist was on sick leave). Therefore, a possible explanation for the unexpected positive relationship between frailty and attendance at physiotherapy is that participants with high frailty were considered a higher priority by the treating therapist than those with low frailty.
LOS and discharge destination have limitations as outcome measures that are well recognised. Some patients have extended hospital stays because they are awaiting resolution of social issues, not because of illness or a physical need for longer rehabilitation. In contrast, some patients have short subacute hospital stays because they are swiftly transferred back to the acute hospital, not because they have achieved their rehabilitation goals. In relation to discharge destination, possible discharge to transition or interim care is not satisfactorily taken into account when the discharge destination is dichotomised into community or residential care.
Strengths of the study
The construct of frailty has been the focus of much research attention but rarely in the inpatient setting. The present study explored the usefulness of a measure of frailty in the hospital setting by applying a reliable and validated frailty screen to a subacute inpatient cohort. The challenges and discoveries of the current study may help to guide further studies. The wide range of variables investigated in the study accounted strongly for the potential impacts of confounding variables, and the identification of limitations to the EFS in an inpatient setting could prove invaluable in future research.
Limitations of the study
Of the 250 potential participants of the study, 164 were omitted and a further 10 did not complete testing. The high number of omitted potential participants is a limitation of the study, reducing the representativeness of the sample of patients admitted to a subacute aged care ward. The representativeness of the sample is also limited by the relatively small sample size. The most common reason for omission from the study was inability to respond to the research interview in English (i.e. coming from a CALD background). Although the prevalence of high frailty among patients who are from CALD backgrounds in Australia is not known, a study by Santos-Eggimann et al. 19 suggests that the prevalence of high frailty may be different among different ethnic groups. We did not have the resources to provide translators for CALD participants and this is a limitation of the study. Future well-resourced research is required to enhance our understanding of frailty in this important patient group.
Conclusion
The results of this preliminary research do not support the usefulness of the EFS as a measure of frailty in a subacute aged care setting. Both the outcome tool used to measure frailty and hospital processes may have had a significant impact on the study's findings. Therapists and administrators should consider alternative measures of frailty and alternative measures of successful hospital discharge for inpatients in subacute aged care.
